Intra-arterial infusion of alcohol produced a decrease in skin blood-flow, so that the vasodilator effect of oral alcohol is not a direct one.
Brit._md.j., 1967, 2, [277] [278] [279] The many studies of infections of the urinary tract in infants and children show how far we are from knowing the natural history of this disease. Even in the absence of structural abnormalities of the urinary tract infections appear to be common. It is clear that progressive renal damage can occur with so few symptoms that the presenting signs may be due to hypertension (Loyd Still and Cottom, 1967) or uraemia. It is suggested that many of these infections originate in the first year of life, and particularly in the first month (Stansfeld, 1966) . Radiological abnormalities may be detected in up to 50% of infants and children presenting with infection of the urinary tract (Smellie et al., 1964) , and infection may be followed by scarring and impaired renal growth (Hodson and Wilson, 1965 ).
Positive diagnosis is fundamental to any study. It is unfortunate that most studies of urinary infection in infancy have rested upon the application of statistical probabilities to individual urinary findings. When, as with infants, a variable degree of specimen contamination is unavoidable, refinements in the techniques of cell and bacterial counting do not entirely eliminate diagnostic error. We feel that the uncertainties which surround the natural history of urinary infection in infancy will not be resolved until a method of obtaining uncontaminated infant urine is in general use. It was with this in mind that we applied to the study of the urine of newborn infants a method by which urine is aspirated from the bladder through the anterior abdominal wall. This technique, first described for infants by Pryles et al. (1959) and Pryles (1965) , has already been used in adult surveys (Stamey et al., 1965; Beard et al., 1965) , and in a study of premature infants by Nelson and Peters (1965 
Results in First Series
Clean-bag specimens were collected from 162 healthy newborn infants (99 male, 63 female).
Bacterial counts are shown in Fig. 1 Fig. 2 . The sex difference is even more pronounced than that found by James (1959) and by Lincoln and Winberg (1964) . In our series 90 of the 99 bovs had white cell counts below 5/cu. mnm., whereas 17 of the 63 Infection of Urinary Tract-Newman et al. girls had counts above 50/cu. mm., and nine of these had more than 100 cells/cu. mm. Follow-up of Infants with "Abnormal" Urinary Findings in Clean-bag Specimens.-We decided to follow up and, where possible, obtain bladder urine by suprapubic puncture from all infants having urinary white cell counts exceeding 20/cu. mm.
There were 33 such children (30 girls, three boys), and further specimens (suprapubic, clean-bag, or both) were obtained as soon as possible from 27 of them. Twenty-two had suprapubic puncture, and the absence of infection was proved in all of these by the aspiration of sterile bladder urine. Infection was probably absent in a further five on the basis of subsequent negative clean-bag specimens, and continued well-being. Further urine specimens could not be obtained from five of the 33 babies, who were nevertheless clinically well when last seen, and from one baby who was inadvertently treated on the basis of the first urine report. It seems likely that the incidence of true infection in this series has been nil. Specimens Obtained by Suprapubic Aspiration.-Twentyfive specimens were obtained from 22 babies. All specimens were shown to be sterile. Cell counts ranged from <1 to 6/cu. mm. In the Table we compare the results of cell and bacterial counts on aspirated specimens with the results obtained by clean-bag collection in the same infant, usually on the same day and often within an hour.
Results in Second Series
Nineteen children have been investigated so far. The advantages of the procedure are already clear, as the following case reports illustrate. A 2-year-old boy had a history of recent onset of frequency, with, a little urethral discharge. Suprapubic aspiration showed no evidence of infection in the bladder urine. The cause of the urethritis could not be determined.
Infection without Pyuria
An 18-month-old girl presented with 10 days' dysuria and frequency. A clean-bag specimen contained less than one white cell/cu. mm., but there was a profuse growth of Proteus mirabilis..
A further clean-bag specimen a week later contained 4 white cells/ cu. mm. with a scanty mixed growth of organisms. Symptoms had largely subsided without treatment, but a suprapubic aspiration specimen taken immediately before the second clean-bag specimen contained less than one white cell/cu. mm., with 104-P. mirabilis per ml. She was therefore regarded as having a true infection of the urinary tract and treated accordingly.
Differential Diagnosis of Haematuria
A 2-year-old girl was seen after she had passed several specimens of " brown " urine. She was afebrile and had minimal symptoms. Tests for blood were positive. Suprapubic aspiration provided immediate and unequivocal evidence of infection, which could be effectively treated at once. The source of the white cells and organisms that may contaminate even the most carefully collected standard specimen is probably the vagina or the recesses under a non-retractile foreskin. Vaginal reflux is often noted radiologically when an infant empties her bladder during micturition cystography in the supine position (Davis and Chumley, 1966) , and white cells appear in the vaginal secretions after the third to fourth day of life (Elstein, 1963) . Lincoln and Winberg (1964) showed that irrigation and gentle massage followed by further cleansing of the prepuce reduced the bacterial contamination of urine specimens, but this is not a technique that lends itself to general use.
Discussion
It is clear from our results that the diagnosis of urine infection in the newborn cannot be safely based on the findings in clean-bag specimens. In acute illness where diagnosis is urgent we believe with Pryles (1960) that urine specimens should be collected under personal, not delegated, supervision. Collection should be preceded by very thorough cleansing and a true midstream catch obtained. Female infants should be held sitting erect to minimize vaginal reflux. If this procedure is impracticable or the results are indecisive, urine should be aspirated from the bladder through the anterior abdominal wall, with the guarantee that contamination can be avoided and that the result will be diagnostic. In less urgent cases we continue to use standard methods supplemented by suprapubic aspiration were necessary. Suprapubic aspiration of urine can be done as an outpatient procedure. The trauma is of the order of an intramuscular injection, and the required skill is no greater. Impatience must be restrained, for if there is no impairment of percussion note over the bladder, failure to obtain urine may follow.
After over 50 suprapubic aspirations in newborn infants and young children we have not encountered any side-effects other than microscopical haematuria of short duration. A technical failure (the incidence in our hands is of the order of 10%) should be followed by a further attempt one or two hours later.
Contamination with skin organisms can be entirely avoided by careful technique. Summary White cell and bacterial counts were performed on routinely collected urine specimens from 162 thriving neonates. White cell counts of 20/cu. mm. or more were found in 20% of babies (48% of the girls, 2% of the boys). Bacterial counts in excess of 10'/ml. were found in 64% of both the girls and the boys. Follow-up indicated that none of the infants were infected.
Suprapubic needle aspiration of the bladder was performed in 22 of the infants with "abnormal " urines and yielded sterile urine. It is therefore necessary to revise the criteria for the diagnosis of infection of the urinary tract in the neonate.
The value of suprapubic aspiration of urine in sick infants is demonstrated. The method is recommended whenever contamination appears to be unavoidable or where standard techniques have given ambiguous results.
